Cleavage activity of hepatitis C virus serine proteinase.
To study the character of the hepatitis C virus (HCV) encoding serine proteinase and to search for inhibitors, a practical in vitro assay system using the purified enzyme and synthetic peptide substrates was established. The enzyme used was expressed in Escherichia coli as a fusion form with protein tags and purified to apparent homogeneity by single-step affinity chromatography. The purified enzyme exhibited proteolytic activity with pH optima of around eight, and the addition of NS4A fragments increased the activity as well as the thermal stability of the enzyme. The activity was inhibited by EDTA and some divalent ions, i.e., copper and zinc, though calcium, magnesium, and manganese were stimulative both in the presence and absence of the NS4A fragment. None of the common protease inhibitors, including serine protease inhibitors, effectively inhibited the activity. Based on the kinetic parameters of the cleavage reaction of the synthetic 20 mer peptides corresponding to the three cleavage sites, NS4A/4B, NS4B/5A, and NS5A/5B, the peptide with the NS5A/5B junction was found to be the most efficient substrate. Analysis of the minimal peptide substrate of NS5A/5B indicated that 5 to 7 amino acids on both sides of the junction were required for efficient cleavage. These findings are expected to contribute to the search for a proteinase inhibitor.